Most public administrations have already some environmental management systems or subsystems in place, which are usually incompatible. An obvious way to remedy this patchwork of systems and information would be to redesign and implement a new IT system from scratch, taking all user requirements into account. The REMSSBOT project (EU DG XIII, Telematics Application Programme) aims at overcoming these disadvantages by offering integral management using an innovative telematic solution. Public administrations of the regions Piemonte (IT), Attica (GR) and Scheldt (NL, B) participate in the project. The REMSSBOT approach is based on a catalogue conforming to the guidelines of the European Environment Agency (EEA). The projectsupporting tools and building blocks allow users to navigate through the catalogue and explore information sources, regardless of environmental topic and location. Based on such a design approach, three software applications (demonstrators) have been implemented in the participating regions, which prove the feasibility of using a catalogue-driven approach to implement worthy applications at relatively low cost and with reduced effort.
A TAP funded project
REMSSBOT, acronym for Regional Environmental Management Support System Based on Telematics, aims at simplifying search, retrieval and dissemination of environmental information services at regional level. The project was launched in January 1996 with the support and financial contribution of the European Commission (Telematics Application Programme -DG XIII). Its duration is two years. The project participants are the regions of Piemonte (Italy), Attica (Greece) and Scheldt (The Netherlands, Belgium).
REMSSBOT is based on the common need of all the partners in the Consortium to exchange environmental information for a better management of environmental issues. The REMSSBOT main objective is sharing environmental information, not by building a centralised data warehouse, but by keeping the data at their original location. This is accomplished through the use of a Catalogue of Data Sources (CDS) as the system's main information element and a number of gateways to the existing databases. The CDS conforms to the guidelines of the European Environment Agency (EEA) Catalogue of Data Sources (ETC/CDS).
The REMSSBOT final products are three software applications running in each of the participating countries. This has been accomplished through incremental verification and testing demonstrators in close co-operation with end users. The final software demonstrators are proving the feasibility of designing and implementing environmental applications using an architecture based on a catalogue, as the unifying element between geographically dispersed and topically separated data sources.
Background
In 1994 the European Commission (DG XIII) asked an international group of experts to identify the strategic needs, user requirements and possible technological options to be considered in the orientation of the new proposed action called "Telematics applied to the Environment". User requirements from local, regional, national or European authorities, environmental control administrations and agencies were of particular interest and crucial for the preparation of a user and service oriented RTD programme like TELEM-ATIC.
During the workshops some of those experts started exchanging their own experience. Five European regions realised they had common issues, needs and objectives. They decided to put together their efforts in order to submit a proposal in the coming programme. In the course of the proposal's preparation, Baden-Württemberg and Catalonia had to give up for different reasons.
The REMSSBOT proposal was submitted in March 1995. During the summer, EU experts evaluated positively the project, eligible to be funded up to 50 per cent of the total costs. The project started officially in January 1996.
The REMSSBOT partners
Seven partners are involved in the project, coming from three European regions.
CSI (Consortium for the Information System) is the Italian region of Piemonte's operational institution. CSI is a Government Agency for the information technology (IT) services in Piemonte. Two of its main customers, which are also CSI ownersPiemonte Regional Government (Regione Piemonte) and Province of Turin Government (Provincia di Torino) -will act as sponsoring partners of CSI. The Province of Alessandria and the Laboratory of Public Health of Grugliasco are also involved in the REMSSBOT project as users.
The Rijkswaterstaat, the Dutch Ministry of Transport, Public Works and Water Management (RWS) is the Scheldt partner. The Rijkswaterstaat is involved with three of its bodies: 1 RWS, its Regional Department Zeeland (responsible for the river Scheldt) which, due to geographical location acts as full partner of the Dutch contractor.
2 RIKZ, the National Institute for Coastal Zone Management, which advises and provides data on the sustainable use of estuaries, coast and sea, and protection against flooding by the sea, is involved as associated partner. 3 RIZA, the Institute for Inland Water Management and Waste Water Treatment, which conducts research and provides advice on matters relating to water management and the restoration of water systems and also provides recommendations on the issuing of licences for waste water emissions.
A long time supplier of Rijkswaterstaaat, EDS The Netherlands, the Dutch subsidiary of one of the world leaders in the application of IT, is involved as associated partner. The Flemish Environmental Agency (VMM) is also directly involved in the project for the Scheldt region. ITLD (Information Training Local Development) represents the Attica Region. ITLD is a development agency of Greek local authorities, set up in November 1990 by 23 municipal enterprises as a public limited company. Its establishment came as a response to the continually growing needs of local authorities for extensive information, making the most of native resources and becoming actively involved in development projects. Its mission and the leading presence of the local authorities in ITLD testifies to a high integration of the user's needs in all the phases of the project. DIENEKIS, which co-operate with many local bodies in the development of innovative projects, is involved as associated partner for ITLD.
The project organisation
The project is divided into ten work-packages (WPs), of which four pertain to horizontal activities, valuable for all partners and important to co-ordinated efforts: A suitable organisation has been put in place to manage the project in the most efficient manner. The project is monitored and controlled by means of the four following management levels shown in Figure 1 . Special attention has been given to distributing the responsibility between the partners, in order to have both clear single leadership and share commitment between them.
The REMSSBOT Steering Committee (SC) at the strategic level: the SC is composed of one nominee for each partner (full, associated, sponsor) and is responsible for each decision that could affect the modification or extension of the original consortium agreement. Any important decision regarding the interpretation of the contract, the progress of the work and the image of the project will be made by the SC.
The REMSSBOT Management Board (MB) at the consortium management level: the MB is committed to the overall management of the project (administrative/financial management and technical leadership, interface with EU). It is composed of three structures: the project co-ordinator (PC) in charge as the managing director of the project; the project management committee (PMC), which takes all the ordinary decisions on the project and suggests to the SC the strategic ones. It consists of the project co-ordinator, the three domain experts (system architecture, project evaluation, dissemination), the site co-ordinators, some work-package leaders (WPLs).
Finally, the project office (PO), is responsible for the central support of the project (technical and administrative). As mentioned before, three Site Co-ordinators (SiCs) are appointed on each site; they are responsible for the overall performance and financial management of the relevant regional project.
The REMSSBOT WPLs at the WP level have the technical responsibility of monitoring the quality of the work within each WP. A specific WPL is appointed for every one of the project WPs.
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Project schedule
The project duration is 24 months. The original budget was of 260 man/months with an estimated cost of 2.8 million ECU and a funding of 1.2 million ECU. Costs are allocated among the three partners as follows: Attica 28 per cent, Piemonte 31 per cent and Scheldt 41 per cent.
At the moment the project is on its 18th month of life out of the 24 planned. Current total costs are in line with the planned budget, even if during the project, development activities initially assigned to one of the partners were passed to the others (Figure 2 ).
REMSSBOT development has not undergone substantial changes from its original planning, though it has required a greater effort due to the introduction of the object-oriented approach and CORBA (Common Object Request Brokering Architecture), never used before by the partners. The differences between the original budget and the current one is due to issues not planned initially.
As far as the staff are concerned, the most evident variances are registered in the WPs concerning the System Architecture and the project implementation.
Outcomes
Currently, ten deliverables, out of the 15 contractually projected, have been issued. Three of these, concerning the System Architecture, the evaluation plan and the user needs have public value. In particular, the document concerning the guidelines for system architecture has been distributed to more than 50 organisations throughout Europe.
Dissemination of the project results have been highly considered. Two REMSSBOT information leaflets were published. The first one contains information about the project objectives and presents the three regional sub-projects and contact persons. The second one contains mostly technical information about the project. A Web site has been created for a year, in which there is a general description of the project, REMSSBOT status and progress and links to the partners and other European (EEA, EU) Web sites. Six presentations have been realised at international events among which are the TAP Annual Meeting (Brussels, December 1996) and the INRA Workshop (Strasbourg, September 1997). European representatives for the Environment Agency were invited to participate at those events in an observer and active role, in order to put together a common plan of development.
Finally and of highest value, there are three software demonstrators fully operational in more than ten institutions in Attica, Piemonte and Scheldt.
The Piemonte demonstrator aims at supporting administrative and technical investigation procedures for the industrial plants with relevant risk of accident (EEC directive 82/501 and decree n. 175/88), generated by specific industrial activities (storage and/or processing of relevant quantities of hazardous substances). The investigation procedure analyses the plant setting (process cycle and hazardous materials), the plant's The Attica demonstrator aims at providing an accurate and up-to-date overview of the environmental situation on air quality, solid waste and bathing water quality. The purposes of the system are:
• to present municipalities, in particular the waste service heads, with detailed information about vehicle solid waste deposits, so that vehicle utilisation can be optimised; • to collect all air pollution measurements and unify them into a single air pollution picture; • to register bathing waters quality measurements, made according to EU directives, and present them in a unified and structured way.
The Scheldt demonstrator plays an important role within the Scheldt catchment area. There are five administrations (France, Wallonia, Brussels, Flanders and The Netherlands) responsible for integrated water management. In order to realise a water management approach in which the river system is central, the Scheldt demonstrator can provide an accurate overview of different kinds of data. The above mentioned partners united in the International Commission on the Protection of the River Scheldt (ICBS) can be important users of REMSSBOT. The demonstrator in the Scheldt region shows information concerning different aspects of water management. These are documents (projects, investigations, permissions), digitised maps, tables with parameters.
Prospective
At the moment, REMSSBOT provides a starting point for all the national and international organisations which intend to take advantage of its technological core system.
In particular several contacts have been already set. Some co-operation has already been put in place; some more is under discussion.
In Italy GAIA is an inter-regional project started in December 1996. Its aim is to realise technical solutions with the aid of a software enabling users to take advantage from the Environmental Data Catalogue available on the National Information System for the Environment (SINA).
The GAIA project intends to develop a net connecting the information of the partner regions implementing technical and informative solutions on a general level, in order to re-apply them in the different regional areas. The information retrieval and the navigation through the Catalogue of Data Sources is coherent with the guidelines of the EEA.
In The Netherlands several initiatives are under discussion. Scheldt future applications to be mentioned are:
• LWI Development of a Decision Support System which is now applied in the Scheldt Estuary and will use REMSSBOT for integrated data access; • Desima Remote sense data access facilitating using the REMSSBOT architecture; • Seanet North Sea monitoring organisation (all countries of the North Sea are participating, Norway, Denmark, England, Ireland, France, The Netherlands, Belgium, etc.) study in actually using the REMSSBOT system for integrated data access on: sediment flow, nutrients, currents, algblooms, etc.; • ICBS International Scheldt Commission is considering REMSSBOT for improvement of monitoring, accessing databases and document sharing.
Moreover the Rijkswaterstaat on the whole is very interested in using the REMSSBOT approach nation-wide. For with what Greece is concerned, the Ministry of the Environment is thinking of using REMSSBOT technologies and architecture for the development of its information system. 
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